Early-life-stress affects the homeostasis of glutamatergic synapses.
Early-life stress induces several neuropsychological disorders in adulthood, including depression. Such disorders may be induced by functional alteration of the glutamatergic system. However, their underlying mechanisms have not yet been fully clarified. Furthermore, the involvement of glucocorticoids, which are representative stress hormones, has not yet been fully clarified. In this study, we used maternal deprivation (MD) mice as an early-life-stress model, and studied the changes in the glutamatergic system in adulthood. The glutamate concentration and neuronal activity in the somatosensory cortex (SSC) increased under basal conditions in MD mice. Stressful physical stimulation (SPS) increased the concentration of corticosterone, but not of glutamate, in the control mouse SSC. On the other hand, in the MD mice, although the basal concentration of corticosterone in the SSC increased, no SPS-induced increase was observed. In contrast, the concentration of glutamate increased greatly during SPS. It was significantly high for 30 min after stimulation. The expression level of α-amino-3-hydroxy-5-methylisoxazole-4-propionic acid/N-methyl-d-aspartate receptors in the MD mice was also changed compared with that in the control mice after stimulation. These findings indicate that early-life stress disrupts the homeostasis of glutamatergic synapses.